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(54) ADDITION REACTION-CURED SIUCONE SPONGE RUBBER MOLDED BODY HAVING RESIN 
SKIN AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a silicone sponge rubber molded body having a resin skin 
excellent in strengths and abrasion resistance, and a method for manufacturing the same. 
SOLUTION: The silicone sponge rubber molded body having the resin skin is composed such that 
the resin skin of an aqueous resin is laminated on the surface layer of the addition reaction-cured 
silicone sponge rubber molded body containing an emutsifier and a water-soluble polymer. This 
method for manufacturing the silicone sponge rubber molded body having the resin skin comprises 
coating the surface layer of the addition reaction-cured silicone sponge rubber molded body 
containing the emulsifier and the water-soluble polymer with the aqueous resin, and Uien drying the 
aqueous resin to form the resin skin. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[ClaimCs)] 
[Claim 1] 

A silicone sponge rubber Plastic solid which has resin membrane, wherein resin membrane of 
aqueous resin is laminated by surface of an emulsifier and an addition reaction hardening type 
silicone sponge rubber Plastic solid containing water-soluble polymer. 
[Claim 2] 

A silicone sponge rubber Plastic solid which has the resin membrane according to claim 1 forming 
from an addition reaction hardening type aquosity silicone emulsion in which an addition reaction 
hardening type silicone sponge rubber Plastic solid contains an emulsifier and water-soluble 
polymer. 
[Claim 3] 

A silicone sponge rubber Plastic solid which has the resin membrane according to claim 1, wherein 
aqueous resin is what is chosen from a group which consists of aquosity urethane system resin, 
aquosity acrylic resin, and an aquosity fluoro-resin. 
[Claim 4] 

Claim 1, wherein aqueous resin is hardenabiiity - a silicone sponge rubber Plastic solid of Claim 3 
given in any 1 clause, 
[Claim 5] 

A manufacturing method of a silicone sponge rubber Plastic solid which has the resin membrane 
applying aqueous resin to an addition reaction hardening type silicone sponge rubber Plastic solid 
surface containing an emulsifier and water-soluble polymer, drying this aqueous resin after an 
appropriate time, and forming resin membrane. 
[Claim 6] 

A manufacturing method of a silicone sponge rubber Plastic solid which has the resin membrane 
according to claim 5 forming from an addition reaction hardening type aquosity silicone emulsion in 
which an addition reaction hardening type silicone sponge rubber Plastic solid contains an emulsifier 
and water-soluble polymer. 
[Claim 7] 

A manufacturing method of a silicone sponge rubber Plastic solid which has the resin membrane 
according to claim 5, wherein aqueous resin is what is chosen from aqueous urethane resin, an 
aquosity acrylic resin, or an aquosity fluoro-resin. 
[Claim 8] 

A manufacturing method of Claim 5, wherein aqueous resin is hardenabiiity - a silicone sponge 
rubber Plastic solid of Claim 7 given in any 1 clause. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to an addition reaction hardening type silicone sponge rubber Plastic solid 
which has resin membrane, and a manufacturing method for the same. 
[Background of the Invention] 
[0002] 

The outstanding buffer nature and vibration proof are evaluated and silicone sponge rubber is widely 
used for sporting gear, an INSHU letter, etc. Since various characteristics, such as pliability, 
elasticity, firmness, and fee! nature, are provided, it may be used for the putt for ready figures which 
modeled form on the female udder the puff for makeup, and aimed at obtaining the ready figure. It 
excels in heat resistance and weatherability, and since it is lightweight, taking advantage of this 
characteristic, it is used as a surface coating material; structural fixed form sealant of part; copying 
machine rolls, such as packing, a gasket, and an 0 ring, etc. Conventionally, many constituents are 
proposed for [ this ] silicone rubber sponge formation as follows. For example, the silicone rubber 
sponge plasticity constituent which blends the pyrolysis type organic blowing agent represented by 
azobisisobutyronitrile is taught to JP,44-461,B and JP,7-247436,A. 

A coat is thermoplastics and the silicone rubber sponge plasticity constituent which blends the 
balloon which included volatile hydrocarbon like butane or isobutane is proposed by JP,5~209080,A, 
In JP,54~1 35865,A and JP,5-70692,A. It consists of the water or alcohol, and the platinum system 
catalyst of alkenyl-group content diorganopolysiloxane, the ORGANO hydrogen pofysiloxane, and a 
small quantity, The silicone rubber sponge plasticity constituent made to foam with the hydrogen 
gas emitted at the reaction of this ORGANO hydrogen polysiloxane and water is taught. 
The emulsion which becomes JP,7-122000,B from organopolysiloxane, an emulsifier, water, and a 
viscous agent is contained as a foaming agent. The silicone rubber sponge plasticity constituent 
made to foam using evaporation of water and expansion is taught, and to JP, 2002-1 14860,A. 
Hydrosilylation reaction cross-linking which consists of alkenyl-group content diorganopolysiloxane, 
an ORGANO hydrogen polysiloxane, and a platinum system catalyst, That is, it is an addition 
reaction hardening setup-of-tooling product, and the silicone rubber sponge plasticity constituent 
containing the water-absorbent-polymer powder containing water is taught. 
However, the problem of being hard to become is among the sponge which has a fine cell of what 
can form a complicated-shaped three-dimensional Plastic solid from these silicone rubber sponge 
plasticity constituent. 

Then, this invention persons invented and did patent application about the method of manufacturing 
silicone rubber sponge, from the addition reaction hardening type aquosity silicone emulsion 
containing an emulsifier and water-soluble polymer (application for patent 2002-311470). 
[0003] 
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However, the thing which has that possible the silicone sponge rubber produced from the emulsion 
for addition reaction hardening type silicone rubber sponge containing an emulsifier and water- 
soluble polymer forms a complicated-shaped three-dimensional Plastic solid, the mechanical 
strength of the acquired Plastic solid is low — moreover — the surface — a scratch — scratching 
— etc. — he has noticed that there is a problem of being easy to be damaged by a physical impact. 
It is publicly known one (refer to JP,59~37580,A) to coat the surface of silicone rubber sponge with 
room-temperature-vulcanization type silicone rubber, and to protect this surface, Coating the 
surface of an emulsifier and the addition reaction hardening type silicone rubber sponge containing 
water-soluble polymer with room-temperature-vuicanization type silicone rubber is happening to 
think easily, if it is a person skilled in the art. However, in order to coat uniformly the surface of an 
emulsifier and the addition reaction hardening type silicone rubber sponge containing water-soluble 
polymer with room-temperature-vulcanization type silicone rubber, it is necessary to melt and coat 
organic solvents, such as toluene, with room-temperature-vulcanization type silicone rubber, and is 
not desirable on safety and hygiene, even if it can coat — a scratch — scratching — etc. — it is 
insufficient for protecting from damage by a physical impact. 
[0004] 

[Patent documents 1] JP,S44-461,B 
[Patent documents 2] JP,H 7-247436, A 
[Patent documents 3] JP,H5-209080.A 
[Patent documents 4] JP,S54-1 35865,A 
[Patent documents 5] JP,H5-70692,A 
[Patent documents 6] JP,H7-122000,B 
[Patent documents 7] JP,2002-114860,A 
[Patent documents 8] JP,S59-37580,A 
[Description of the Invention] 
[Problem to be solved by the invention] 
[0005] 

then — this invention persons compensate the shortage of a mechanical strength of an addition 
reaction hardening type silicone rubber sponge Plastic solid — a scratch — scratching — etc. — it 
inquired wholeheartedly that the addition reaction hardening type silicone rubber sponge Plastic 
solid protected from damage by a physical impact should be developed, and this invention was 
reached. 

the purpose of this invention compensates the shortage of a mechanical strength of an addition 
reaction hardening type silicone rubber sponge Plastic solid — a scratch — scratching — etc. — 
providing the addition reaction hardening type silicone rubber sponge Plastic solid which is hard to 
damage even if it receives a physical impact. And it is in providing the manufacturing method of this 
addition reaction hardening type silicone rubber sponge Plastic solid. 
[Means for solving problem] 
[0006] 

These purposes, "(1) The silicone sponge rubber Plastic solid which has resin membrane, wherein 
the resin membrane of aqueous resin is laminated by the addition reaction hardening type silicone 
sponge rubber Plastic solid surface containing an emulsifier and water-soluble polymer. 

(2) A silicone sponge rubber Plastic solid which has the resin membrane given in (1) forming from an 
addition reaction hardening type aquosity silicone emulsion in which an addition reaction hardening 
type silicone sponge rubber Plastic solid contains an emulsifier and water-soluble polymer. 

(3) A silicone sponge rubber Plastic solid which has the resin membrane given in (1) being what 
chosen from a group which aqueous resin becomes from aquosity urethane system resin, aquosity 
acrylic resin, and an aquosity ftuoro-resin. 

(4) (1) - (3), wherein aqueous resin is hardenability is a silicone sponge rubber Plastic solid of a 
description either. 
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(5) A manufacturing method of a silicone sponge rubber Plastic solid whicti has the resin membrane 
applying aqueous resin to an addition reaction hardening type silicone sponge rubber Plastic solid 
surface containing an emulsifier and water-soluble polymer, drying this aqueous resin after an 
appropriate time, and forming resin membrane. 

(6) A manufacturing method of a silicone sponge rubber Plastic solid which has the resin membrane 
given in (5) forming from an addition reaction type aquosity silicone emulsion in which an addition 
reaction hardening type silicone sponge rubber Plastic solid contains an emulsifier and water-soluble 
polymer. 

(7) A manufacturing method of a silicone sponge rubber Plastic solid which has the resin membrane 
given in (5) being what chosen from a group which aqueous resin becomes from aqueous urethane 
resin, an aquosity acrylic resin, and an aquosity fluoro-resin. 

(8) either of (5) - (7), wherein aqueous resin is hardenability — a manufacturing method of a silicone 
sponge rubber Plastic solid of a description. " — it is attained. 

[Effect of the Invention] 
[0007] 

The silicone sponge rubber Plastic solid which has the resin membrane of this invention, the resin 
membrane of aqueous resin — excelling in a mechanical strength, since the hardening resin coat of 
aquosity hardening resin is preferably laminated by the surface of the silicone sponge rubber Plastic 
solid — a scratch — scratching — etc. — even if it receives a physical impact, it is hard to be 
damaged, namely, rubfastness is excellent. 

According to the manufacturing method of the silicone sponge rubber Plastic solid which has the 
resin membrane of this invention, excelling in a mechanical strength — a scratch — scratching — 
etc. — it is hard to be damaged even if it receives a physical impact. The resin membrane of 
aqueous resin and the silicone sponge txibber Plastic solid in which the hardening resin coat of 
hardenability aqueous resin is preferably laminated by the surface of the silicone sponge rubber 
Plastic solid can be manufactured simply and efficiently. 
[Best Mode of Carrying Out the Invention] 
[0008] 

The silicone sponge rubber Plastic solid which has the resin membrane in this invention, The resin 
membrane of aqueous resin is laminated by the surface of an emulsifier and the addition reaction 
hardening type silicone sponge rubber Plastic solid containing water-soluble polymer, This resin 
membrane covered the surface of the addition reaction hardening type silicone sponge rubber 
Plastic solid, and has stuck thru/or pasted it up on the addition reaction hardening type silicone 
sponge rubber Plastic solid well. 

An emulsifier and the addition reaction hardening type silicone sponge rubber Plastic solid containing 
water-soluble polymer can take required form and size suitably according to uses, such as a sheet 
shaped, block like shape, a prismatic form, round bar shape, and the shape of a ball. It may be the 
coating membrane on other base materials, for example, textiles, a nonwoven fabric, glass crossing, 
a metal plate, and a plywood, the density which sorbo rubber usually has may be sufficient as the 
density — 0.2 to 0.9 — it is 0.4-0.7 preferably. Since the path of a cell inherent changes with the 
manufacturing method of an emulsifier and the addition reaction hardening type silicone sponge 
rubber Plastic solid containing water-soluble polymer, Although it cannot generally specify, when 
manufactured stiffening the addition reaction hardening type aquosity silicone emulsion containing a 
following emulsifier and water-soluble polymer, heating subsequently, and drying, or by drying, 
making it heat and harden, it is 0.05-0.2 mm, for example. Of course, various sizes, such as 0.1-0.3 
mm and 0.2-0.5 mm, and distribution can be taken. An emulsifier and the addition reaction hardening 
type silicone sponge rubber Plastic solid containing water-soluble polymer. From the adhesion 
thru/or the adhesive viev\^oint of resin membrane of aqueous resin, preferably an emulsifier 0.01 to 
10 weight %, containing water-soluble polymer 0.01 to 15weight % — yellowing at the time of heating 
— It is good to contain water-soluble polymer for an emulsifier 0.01 to 2.5weight % 0.01 to Sweight % 
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preferably from a viewpoint of prevention. 
[0009] 

The manufacturing method of an emulsifier and the addition reaction hardening type silicone sponge 
rubber Plastic solid containing water-soluble polymer, The addition reaction hardening type aquosity 
silicone emulsion which is not limited, for example, contains an emulsifier and water-soluble polymer 
especially can be stiffened, and it can manufacture heating subsequently and drying or by drying 
making it heat and harden. 

The addition reaction hardening type aquosity silicone emulsion containing an emulsifier and water- 
soluble polymer, Although an ingredient top consists of the diorganopolysiloxane which has at least 
two alkenyl groups in the (A) one molecule at least, the organopolysiloxane which has (B) silicon 
atom absorbed water matter, (C) platinum system catalyst, the (D) emulsifier, (E) water solubility 
polymer, and (F) water, (A) The diorganopolysiloxane which has at least two alkenyl groups In one 
molecule, (B) By emulsifying the addition reaction hardening type liquid silicone rubber composition 
which consists of organopolysiloxane and (D) platinum system catalyst which have silicon atom 
absorbed water matter in the solution of (E) water solubility polymer with the (D) emulsifier. Or 
emulsify the diorganopolysiloxane which has at least two alkenyl groups in the (A) one molecule in 
the solution of (F) water solubility polymer with the (D) emulsifier, and subsequently, (B) It can 
manufacture by adding organopolysiloxane and (C) platinum system catalyst which have silicon atom 
absorbed water matter, and mixing. 
[0010] 

Here, the diorganopolysiloxane which has at least two silicon atom joint alkenyl groups in the (A) one 
molecule is base resin, and this alkenyl group carries out the addition reaction of it to this hydrogen 
atom of the organopolysiloxane which has silicon atom absorbed water matter, and constructs for it 
a bridge and hardens it. 

As an alkenyl group, a vinyl group, an ally! group, and a propenyi group are illustrated. As organic 
groups other than an alkenyl group, although halo alkyi groups, such as aryl group;3,3,3- 
triphloropropyi groups, such as alkyhgroup; phenyl groups, such as a methyl group, an ethyl group, 
and a propyl group, and a tolyl ^oup, and 3-chloropropyl group, are illustrated, a methyl group is 
preferred. The molecular structure for Motoshige may have preferred straight chain shape, and may 
be the chain branched slightly. Although the molecular weight in particular for Motoshige is not 
limited, it is preferred that the viscosity at 25 ** is 100 or more mPa-s and 100,000 mPa-s or less. 
The above-mentioned diorganopolysiloxane may use two or more sorts together. 
[0011] 

(B) Carry out the addition reaction of the organopolysiloxane which has at least two silicon atom 
absorised water matter atoms in one molecule, and the silicon atom absorbed water matter atom 
constructs a bridge, and makes the silicon atom joint alkenyl group of diorganopolysiloxane (A) 
harden it under existence of a platinum system catalyst. Therefore, when diorganopolysiloxane (A) 
has two alkenyl groups, a part for Motoshige needs to have three or more silicon atom absorbed 
water matter atoms in one molecule. As a silicon atom joint organic group, although alkyI halide 
groups, such as aryl group;3,3,3-triphloropropyl groups, such as alkyl-group; phenyl groups, such as 
a methyl group, an ethyl group, and a propyl group, and a tolyl group, and 3-chloropropyl group, are 
illustrated, a methyl group is preferred. Any, such as straight chain shape, branched, annular, and 
mesh shape, may be sufficient as the molecular structure for Motoshige, Although the molecular 
weight in particular for Motoshige is not limited, it is preferred that the viscosity at 25 ** is 1 or 
more mPa-s and 10 or 00 mPa-s or less. Especially if the mole ratio of the silicon atom joint alkenyl 
group in the silicon atom absorbed water matter atom in organopolysiloxane (B) and 
diorganopolysiloxane (A) is a range which both construct a bridge and harden and presents the 
shape of rubber, it will not be limited, but it is usually 0.5 to about three. 
[0012] 

CO A platinum system catalyst is a catalyst which promotes the addition reaction to the silicon 
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atom joint alkenyl group in diorganopoiysiloxane (A) of the silicon atom absorbed water matter atom 
in organopolystloxane (B), The olefin complex of platinum impalpable powder, platinum black, 
chloroplatinic acid, and chloroplatinic acid, a complex compound with the alkenyl siloxane of 
chioropiatinic acid, a rhodium compound, and a palladium compound are illustrated. The amount used 
is sufficient quantity to construct a bridge, and promote and stiffen the addition reaction to the 
silicon atom joint alkenyl group in diorganopoiysiloxane (A) of the silicon atom absorbed water 
matter atom in organopolysiloxane (B), and what is called a catalyst amount. 
[0013] 

(D) The diorganopoiysiloxane to which an emulsifier has at least two silicon atom joint alkenyl groups 
in one molecule (A), (B) The organopolysiloxane which has at least two silicon atom absorbed water 
matter atoms in one molecule, Or the diorganopoiysiloxane which has at least two alkenyl groups in 
the (A) one molecule, (B) It is blended in order to emulsify underwater the addition reaction 
hardening type liquid silicone rubber composition which consists of organopolysiloxane and (C) 
platinum system catalyst which have silicon atom absorbed water matter and to form a stable 
emulsion. If it excels in emulsification ability and an addition reaction is not checked, the kind in 
particular is not limited, but generally the emulsifier of a non-ion system is preferred. The non-ion 
system surface-active agent as an emulsifier of a non-ion system, Polyoxyethylene alkyi ether, 
polyoxyethylene phenyl ether, Ethylene glycol mono- fatty acid ester, propylene glycol mono- fatty 
acid ester, Sorbitan mono- fatty acid ester, sorbitan trifatty acid ester, polyoxyethylene mono- fatty 
acid ester, polio KISHIECHI range fatty acid ester, polyoxyethylene propylene glycol fatty acid ester, 
or a POE polyhydric alcohol class is illustrated. The HLB value of an emulsifier has a preferred thing 
of 4-14. An emulsifier may use two or more sorts together. The loadings of an emulsifier are 0.5 - 
12 weight section more preferably 0.1 to 15 weight section to diorganopoiysiloxane (A) 100 weight 
section. It is because the physical property of the silicone sponge rubber hardened and obtained 
tends to fall if the stable silicone emulsion cannot become easily if less than 0.1 weight sections, 
and 1 5 weight sections are exceeded. 

[0014] 

(E) When water-soluble polymer prepares an aquosity silicone emulsion, while loss in quantity of the 
(D) emulsifier has an effect, concomitant use of water-soluble polymer and an emulsifier has a 
remarkable effect in the HAJIKI reduction at the time of applying aqueous resin to a silicone sponge 
rubber Plastic solid. As water-soluble polymer, alginic acid, sodium alginate, the sodium salt; methyl 
cellulose of carrageenan; carboxymethyl cellulose. Cellulose ether, such as ethyl cellulose and 
hydroxyethyl cellulose; denaturation starch, poly vinyl alcohol, sodium polyacrylate salt, and sodium 
salt polymethacrylate is illustrated. (E) Although it changes with kinds of water-soluble polymer, the 
content in solution is 0.5 to 3 weight % more preferably 0.1 to Sweight %. An emulsion low the 
viscosity of aqueous polymer solution and stable when there is less the quantity than 0.1 weight % is 
difficult to get, and when exceeding 5 weight %, viscosity is too high and it is because stirring may 
become difficult. 

[0015] 

(F) Water is a medium which makes the addition reaction hardening type liquid silicone rubber 
composition which consists of the above-mentioned ingredient (A), an ingredient (B), an ingredient 
(C) or an ingredient CA) - an ingredient (C) emulsify, if it is pure, it is good, and the kind is not 
restricted. Tap water, well water, ton exchange water, and distilled water are illustrated. The amount 
of the water used makes the addition reaction hardening type liquid silicone rubber composition 
which consists of the above-mentioned ingredient (A), an ingredient (B), an ingredient (C) or an 
ingredient (A) - an ingredient (C) emulsify, Especially if it is sufficient quantity to form silicone 
sponge rubber at the time of hardening, it will not be restricted, but it is 30 - 300 weight section 
preferably per diorganopoiysiloxane (A) 100 weight section, and is 50 - 200 weight section more 
preferably. It is because the intensity of the silicone sponge rubber which will be formed if are hard 
to take the form of an aquosity emulsion, it is, and there are things when less than 30 weight 
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sections, and 300 weight sections are exceeded may be spoiled. 

[0016] 

In this addition reaction hardening type aquosity silicone emulsion. In order to adjust mobility or to 
raise the mechanical strength of a hardened material, may blend various kinds of bulking agents, and 
as such a bulking agent, Precipitated silica, fumed silica, carbon black, pyrogenic silica, colloid 
calcium carbonate, Reinforcement nature bulking agents, such as fumed titanium dioxide; The end of 
quartz powder, diatomaceous earth, aluminosilicate, Un-reinforcing nature bulking agents, such as 
magnesium oxide and heavy calcium carbonate; what carried out hydrophobing processing of the 
silica filler of these with organic silicon compounds, such as dimethyldichlorosilane, 
hexamethyldisilazane, and octamethylcyclotetrasiloxane, is illustrated. In order to control hardening 
at ordinary temperature, it is preferred to blend an addition reaction depressant. Alcohols, paints, a 
heat-resistant agent, fire retardant, a pfasticizer, an adhesion grant agent, etc. may be blended if 
needed. 
[0017] 

The diorganopolysiloxane which has at least two alkenyl groups in the (A) one molecule at least, (B) 
The addition reaction hardening type aquosity silicone emulsion which consists of the 
organopolysiloxane which has silicon atom absorbed water matter, (C) platinum system catalyst, the 
(D) emulsifier, (E) water solubility polymer, and (F) water can be manufactured, for example by the 
following methods, 

(1) The diorganopolysiloxane (A) which has an alkenyl ^oup of the specified quantity, How to feed 
into a high-speed-stirring mixer the solution of the organopolysiloxane (B) which has the silicon 
atom absorbed water matter of the specified quantity, the platinum system catalyst (C) of the 
specified quantity, and water-soluble polymer (E) of the specified quantity, and the emulsifier (D) of 
the specified quantity, and carry out predetermined time stirring mixing, 

(2) The alkenyl group of the specified quantity. The addition reaction hardening type liquid silicone 
rubber composition which consists of the diorganopolysiloxane (A) which it has, organopolysiloxane 
(B) which has the silicon atom absorbed water matter of the specified quantity, and a platinum 
system catalyst of the specified quantity, the solution of water-soiuble polymer (E) of the specified 
quantity, and the emulsifier (D) of the specified quantity. How to supply to a high-speed-stirring 
mixer and carry out predetermined time stirring mixing, 

(3) The diorganopolysiloxane (A) which has an alkenyl group of the specified quantity, How to carry 
out [ feeds the solution of water-soluble polymer (E) of the specified quantity, and the emulsifier (D) 

of the specified quantity into a high-speed-stirring mixer, and ] stirring mixing of organopolysiloxane 
(B) and the platinum system catalyst (C) of the specified quantity which have the silicon atom 
absorbed water matter of the specified quantity after carrying out predetermined time stirring 
mixing. 

In the above-mentioned manufacturing method, the diorganopolysiloxane (A) which has an alkenyl 
group is liquefied at ordinary temperature, and it is preferred to use it in the form of the liquid 
silicone rubber base which is the paste state thing which was mixed under a reinforcement nature 
silica filler and heating, and was prepared beforehand. 

Although a homomixer, a paddle type mixer, a Henschel mixer, a HOMODI spar, a colloid mill, a 
vacuum mixing stirring mixer, etc. are illustrated as a mixer used here, if a stable emulsion is 
obtained, it will not be limited in particular. 
[0018] 

Degassing first is preferred while the addition reaction hardening type aquosity silicone emulsion 
containing this emulsifier and water-soluble polymer is involving in air bubbles at the time of 
agitation mixing, usually, although degassing comes out using a vacuum pump etc. in the state where 
it settled during stirring or into the container within the mixer and it carries out under 
decompression, neither a decompression degree nor degassing time in particular is limited, and 
should just continue degassing operation to the range without the existence of air bubbles visually. 
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Subsequently, it dries stiffening preferably 1 50 ** of addition reaction hardening type aquosity 
silicone emulsions containing an emulsifier and water-soluble polymer at the temperature of 50 to 
120 ** from ordinary temperature, or hardening them, for example, and a silicone sponge rubber Mr. 
Plastic solid is formed. Subsequently, if this silicone sponge rubber Mr. Plastic solid is dried at 100 
** - 250 **, water will be removed and a silicone sponge rubber Plastic solid will be formed. Since it 
may turn yellow at the time of stoving, after rinsing a silicone sponge rubber Mr. Plastic solid, it is 
preferred to carry out stoving. 

Any, such as compression molding, iryection moulding, extrusion molding, and coating, may be 

sufficient as the forming method. 

[0019] 

An emulsifier and the addition reaction hardening type silicone sponge rubber Plastic solid containing 
water-soluble polymer can be manufactured also an emulsifier, the addition reaction hardening type 
silicone rubber composition containing water-soluble polymer, and by stiffening an addition reaction 
hardening type liquid silicone rubber composition preferably. 
[0020] 

Since the silicone sponge rubber Plastic solid acquired in this way contains an emulsifier and watei^ 
soluble polymer, it has the feature of being hard to crawl aqueous resin, and the coating of aqueous 
resin is easy for it. Aqueous resin is the organic resin which distributed, emulsified or dissolved in 
water, and a thing which are hardenability organic resin preferably, and will form a firm coat if it 
heats or water evaporates. Especially, what it has a hydrophilic radical in a molecule, and particles 
are distributing underwater at colloid, and does not contain an emulsifier is preferred. Although 
aquosity urethane system resin, aquosity acrylic resin, aquosity polyester resin, aquosity EPOSHIKI 
resin, an aquosity fluoro-resin, aquosity silicone resin, aquosity polyethylene resin, especially these 
hardenability aqueous resin are specifically illustrated, Since it has rubber elasticity and the 
mechanical strength is excellent, the coat of aquosity urethane system resin is the most preferred, 
and subsequently aquosity acrylic resin and an aquosity fluoro-resin are preferred. When it mixes 
with what will be constructed for which a bridge and hardened if these aqueous resin is mixed with 
what will form a firm coat if moisture evaporates, the thing which has denaturalized by the special 
functional group and carries out self-bridge construction, and a cross linking agent, and a curing 
catalyst, there are some etc. which are constructed for which a bridge and hardened. A cross linking 
agent and/or a curing catalyst may be blended if needed, and an adhesive grant agent, colorant, fire 
retardant. an antiseptic, an antifungal agent, a little organic solvents, etc. may be blended further. 
[0021] 

The spreading to the silicone sponge rubber Plastic solid of aqueous resin can take various 
methods, such as impregnation, spray painting, **** coating, roller coating, and knife coating. The 
coverage of aqueous resin has a preferred quantity which serves as a range whose thickness of film 
after [ after air-drying at a room temperature ] stoving is 5 micrometers - 70 micrometers. Although 
it changes with elastic moduli of aqueous resin, if the thickness of the resin layer from aqueous 
resin is a range which are 5 micrometers - 100 micrometers, the pliability of a silicone sponge 
rubber Plastic solid will not be spoiled, the resin layer from aqueous resin — the hardening resin film 
is preferably laminated by the whole surface of a silicone sponge rubber Plastic solid, or some fields. 
Some fields [ a part of ] may laminate. 
[Working example] 
[0022] 

Hereafter, the working example and comparative example of this invention are hung up. There is a 
weight section among an working example and a comparative example with a part, it is weight % 
which is with %, and viscosity shows the numerical value in 25 **. This invention is not limited by 
these working examples. 
[0023] 

Each characteristic in an working example and a comparative example was measured on condition of 
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the following. 

Density of silicone sponge rubber: The silicone sponge rubber sheet was pierced to the punch of the 
constant diameter, the weight and thickness of the sheet piece which were pierced were measured, 

and weight/volume (g/cm^) was computed as density. 

HAJIKI of aqueous resin: HAJIKI when the piece of a dumbbell of silicone sponge rubber was 
immersed in aqueous resin and taken out was observed visually. 

Hardness of silicone sponge rubber: According to JIS K6253, it measured using low-pressure load 
machine CL-150 (made by polymer meter incorporated company) for rubber hardness meters. 
Tensile strength of silicone sponge rubber: It measured according to JIS K6251. 
The wear rate of the silicone sponge rubber which has resin membrane: SUGA abrasion testing 
machine NUS-ISO-1 (made by Suga Test Instruments Co., Ltd.) was used, and it measured by the 
reciprocating-movement attrition test method. The roll kneader which stuck the abrasive paper of 
the particle size 1200 was rotated 30 times on the silicone sponge rubber sheet as 50g of loads. 
(Sample weight after front [ wear ] sample weight (mg)-wear (mg)) The sample weight before xlOQ- 
/wear was computed as a wear rate. The sample weight before wear was found by measuring the 
weight of the specimen which consists of the roll kneader touch area (30mmX15mm) and thickness 
(about 2 mm) of a silicone sponge rubber sheet. 
[0024] 

The ingredient used by the working example and the comparative example is as follows. 
A-1:. The chain both ends of viscosity 10,000 mPa-s 17 copies of hydrophobic fumed silica of 

specific surface area ^[ of 200 m ]/g by which the surface treatment was carried out to 100 copies 

of dimethylpolystloxane (0.14% of vinyl group content) blocked by the dimethylvinyl siioxy group by 
hexamethyldisilazane. Liquid liquid silicone rubber base which was mixed uniformly and prepared by 
performing heat treatment for 2 hours at 180 **; 

A-2:. The viscosity 40, Aerosil R-972 which is the fumed silica by which the surface treatment was 
carried out to 100 copies of dimethylsiloxane methylviny! siloxane copolymers (0.14% of vinyl group 
content) by which chain both ends of 000 mPa-s were blocked with a trimethylsiloxy group by 
dimethyldichlorosiiane. (Product made from Japanese Aerosil, Inc.) A liquid liquid silicone rubber 
base which mixed 1 7 copies uniformly and was prepared by performing heat treatment for 2 hours at 
180 **; 

B: A both-ends trimethylsiloxy group blockade dimethylsiloxane methylhydrogensiloxane copolymer 
of viscosity 5 mPa-s (0.8% of silicon atom absorbed water matter content); 
C: A complex of chloroplatinic acid and dtviny! tetramethyl disiloxane; 
D: All [ 3,5-dimethyl- 1-hexyne-3 ] as an addition reaction retardant; 

E-1: Solution of sodium poiyacrylate which is water-soluble polymer (1% of water-soluble polymer 
content); 

E-2: Solution of sodium salt of carboxymethyl cellulose which is water-soluble polymer (3% of 
water-soluble polymer content) 

E-3: Water made to gel by an acrylate polymer partial sodium salt bridge construction thing which is 
a water-absorbent polymer (0.3% of water-absorbent-polymer content); 
E-4: Ion exchange water 

F-1: Polyoxyethylene dioleate (HLB value 10.4); 
F-2; Polyoxyethylene dilaurate (HLB value 6.6); 
F-3: Polyoxyethylene lauryl ether (HLB value 9.6); 

F-4: Higher alcohol system non-ion system surface-active agent Selected Special Wax SS-50 
(made by SANYO CHEMICAL INDUSTRIES LTD.) (HLB value 10.5); 

F-5: Higher alcohol system non-ion system surface-active agent Selected Special Wax SS-70 
(made by SANYO CHEMICAL INDUSTRIES LTD.) (HLB value 12.8); 

G: Aquosity polyester system urethane resin "hide run HW-31 1 " (it is aqueous urethane resin of a 
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dissolution thru/or what is called colloidal dispersion type [ underwater ] extremely distributed in 
the shape of a particle in urethane resin which has ionicity, i.e., an ion group whose urethane 
tonomer is the hydrophilic nature.) A presentation: 44% - 46% of urethane resin, 1 to 2% of 
triethylamine, 52 to 54% of water. pH: 7.8-8.8, ionicity: Anionic and coat characteristic:! 00% modulus 

27 kgf/cm^, softening temperature of 80-90 **. Dainippon Ink & Chemicals stock meeting 
incorporated company make; 

H: Aquosity polyether polyether system urethane resin "binder CB-556" (a presentation: 35% - 45% 
of polyether polyether system urethane resin) Polyethylene-glycol mono- (or JI) fatty-acid (8-38) 
ester (n> 100), pHialkalescence, ionicity:anionic, a coat: Elasticity, a water resisting property, and 
solvent resistance are excellent. What diluted wood chemical industry incorporated company make 
with ion exchange water twice; 

I: Acrylic resin emulsion "VONCOAT OC-1 19H" (39% of a nonvolatile matter, the viscosity 1000 - 
5000 mPa-s, particle electrification: an anion, coat characteristic:Tg10 **, 100% modulus 7.9MPa, 
tensile strength IBMPa, Dainippon Ink and Chemicals Inc. make); 

J: a carboxyl group content polyethylene-system-resin emulsion — " — the better — sol — " (soap 
free colloid emulsion which used ethylene acrylic acid copolymer resin as the main ingredients, and 
blended the cross linking agent and the various-physical-properties grant agent.) Translucent sol- 
like liquid. A water-insoluble sex skin film with the structure of cross linkage is formed after 20% of 
solid content, 500 or less cP of viscosity, pH seven to 1 1 liquid density 1.0-1.1, the particle diameter 
of 0.07 micrometer, and moisture evaporation. The coating hardness 2H, Seishin Enterprise Make; 
K: an aquosity fluoro-resin "die ERURA textile GLS-213CR" (a presentation — : ~ 20 to 30% of 
fluorocarbon rubber, 20 to 30% of fluoro-resin, and polyoxyethyiene octylphenyl ether 2.2%, 40 to 50% 
of water, pH:8-10, and curing temperature: 120-350 **) 

Viscosity: Excel in 50 - 1 30 mPa-s, coatnon cohesiveness, and lubricity. DAIKIN INDUSTRIES LTD. 

make 
[0025] 

[Working example 1] 

100 copies of E-1, 0.5 copy of F-1, and two copies of F-2 were added to 100 copies of A-1, the 
T.K. homomixer MARKn2.5 type (made by special opportunity-ized industrial incorporated company) 
was used, agitation mixing was carried out for 5 minutes at 5,000 rpm, and the aquosity emulsion 
was prepared. 

next, this aquosity emulsion — the compounding ratio of Table 1 — B, C, and D — each was added, 
stirring mixing was carried out and it degassed with the vacuum pump. Next, each degassed sample 
was slushed into the 2-mm-thick sheet-shaped metallic mold, under application of pressure, apply 
for 10 minutes and it was made to harden, and the obtained silicone rubber sponge Mr. sheet was 
put into 150 ** hot wind circle method oven, hot air drying was carried out over 1 hour, and 90 ** of 
sheet shaped silicone sponge rubbers were obtained. This silicone sponge rubber was pierced with 
the No. 3 dumbbell, the piece of a dumbbell was immersed in each aqueous resin G, H, and I, J, and 
K, the situation of HAJIKI was observed, and that result was shown in Table 1 . This result showed 
that the silicone sponge rubber Plastic solid by this invention did not have HAJIKI of aqueous resin, 
and resin membrane could be formed uniformly. 
[0026] 

[Working example 2] 

50 copies of E-1, 50 copies of E-2, 0.5 copy of F-1, and two copies of F-2 were added to 100 
copies of A-1, and the aquosity silicone emulsion was prepared on the same conditions as the 
working example 1. next, this aquosity silicone emulsion — the compounding ratio of Table 1 — B, 
C, and D — each was added, stirring mixing was carried out and sheet shaped silicone sponge 
rubber was produced in the same procedure as the working example 1. HAJIKI was observed by the 
same method as the working example 1, and the result was shown in Table 1. 
[0027] 
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[Comparative example 1] 

100 copies of E-3 and five copies of F-3 were added to 100 copies of A-1, and the aquosity silicone 
emulsion was prepared on the same conditions as the working example 1. next, the compounding 
ratio of Table 1 — B, C, and D — each was added, stirring mixing was carried out and sheet shaped 
silicone sponge rubber was produced in the same procedure as the working example 1 . HAJIKI to 
aqueous resin was investigated by the piece of the No. 3 dumbbell of the uneven celt, and it was 
shown in Table 1 . Uniform resin membrane formation was difficult because of HAJIKI. 
[0028] 

[Comparative example 2] 

100 copies of E-3, 0.5 copy of F-1, and two copies of F-2 were added to 100 copies of A-1, and the 
emulsion was produced in the same procedure as the working example 1, next the silicone sponge 
rubber sheet was produced in the same procedure as the working example 1. HAJ!KI to aqueous 
resin was investigated by the piece of the No. 3 dumbbell, and it was shown in Table 1. Uniform resin 
membrane formation was difficult because of HAJIKI. 
[0029] 

[Comparative example 3] 

50 copies of E-3 and 1.0 copy of F-1 were added to 100 copies of A-1, and the emulsion was 
produced in the same procedure as the working example 1, next the silicone sponge rubber sheet of 
the uneven cell was produced in the same procedure as the working example 1 , HAJIKI to aqueous 
resin was investigated by the piece of the No. 3 dumbbell, and it was shown in Table 1 . Uniform resin 
membrane formation was difficult because of HAJIKI. 
[0030] 

[The comparative example 4] 

50 copies of E-4 and 5.0 copies of F-1 were added to 100 copies of A-1, and an emulsion was 
produced in the same procedure as an working example 1 , next a silicone sponge rubber sheet was 
produced in the same procedure as an working example 1 , HAJIKI to aqueous resin was investigated 
by a piece of the No. 3 dumbbell, and it was shown in Table 1. Uniform resin membrane formation 
was difficult because of HAJIKI. 
[0031] 

[An working example 3] 

An aquosity silicone emulsion was prepared on the same conditions as an working example 1. Next, 
with a compounding ratio of Table 2, B, C, and D were added, respectively, stirring mixing was 
carried out, and sheet shaped silicone sponge rubber was produced in the same procedure as an 
working example 1. After piercing this silicone sponge rubber with the No. 3 dumbbell and making it 
immersed in G, it put into 110** hot wind type oven for 10 minutes, it dried over 20 hours at a 
room temperature after that, and resin membrane which has the film pressure shown in the uniform 
table 2 was made to form. Tensile strength and a wear rate of silicone sponge rubber which have 
this resin membrane were measured, and it was shown in Table 2. This result shows that silicone 
sponge rubber which has the uniform resin membrane by this invention has high mechanical strength 
and abrasion resistance. 
[0032] 

[An working example 4] 

50 copies of E-1, 50 copies of E-2, and 0.5 copy of F-1 were added to 100 copies of A-1, and an 
aquosity silicone emulsion was prepared on the same conditions as an working example 1. next, this 
emulsion — a compounding ratio of Table 2 — B, C, and D — each was added, stirring mixing was 
carried out and sheet shaped silicone sponge rubber was produced in the same procedure as an 
working example 1. This silicone sponge rubber was pierced with the No. 3 dumbbell, and it was 
immersed in H, it dried by the same drying condition as an working example 3, and resin membrane 
which has the thickness shown in the uniform table 2 was made to form. Tensile strength and a 
wear rate of silicone sponge rubber which have this resin membrane were measured, and it was 
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shown in Table 2. 
[0033] 

[An working example 5] 

100 copies of E-2, 2.0 copies of F-4, and 2.0 copies of F-5 were added to 100 copies of A-2, and an 

aquosity silicone emulsion was prepared on the same conditions as an working example 1. next, this 
emulsion — a compounding ratio of Table 2 — B, C, and D — each was added, stirring mixing was 
carried out and sheet shaped silicone sponge rubber was produced on the same conditions as an 
working example 1 . This silicone sponge rubber was pierced with the No. 3 dumbbell, and it was 
immersed in H, it dried by the same drying condition as an working example 3, and resin membrane 
which has the thickness shown in the uniform table 2 was made to form. Tensile strength and a 
wear rate of silicone sponge rubber which have this resin membrane were measured, and it was 
shown in Table 2. 
[0034] 

[The comparative example 5] 

Density of sheet shaped silicone sponge rubber (it does not have a coat of aqueous resin) produced 
in working example 3, hardness, tensile strength, and a wear rate were measured, and it was shown 
in Table 3, 
[0035] 

[The comparative example 6] 

Density of sheet-shaped silicone sponge rubber (it does not have a coat of aqueous resin) produced 
in working example 4, hardness, tensile strength, and a wear rate were measured, and it was shown 
in Table 3. 
[0036] 

[The comparative example 7] 

Density of sheet-shaped silicone sponge rubber (it does not have a coat of aqueous resin) produced 
in working example 5, hardness, tensile strength, and a wear rate were measured, and it was shown 
in Table 3. 
[0037] 
[Table 1] 
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[0038] 
[Table 2] 
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[0039] 
[Table 3] 



http://wvw4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 8/2/2011 



JP,2005-255968,A [DETAILED DESCRIPTION] Page 14 of 14 









ttK#i7 


A-1 


100 


100 




A-2 






100 


B 


1.5 


1.5 


1.0 


C 


0.3 


0.3 


0.3 


D 


0.01 


0.01 


0.01 


E-1 


100 


50 




E-2 




50 


100 


F-1 


0.5 


0.6 




F-2 


2.0 






F-4 






2.0 


F-5 






2.0 

















' 






0.61 


0.60 


AAA 

0.60 




14 


30 


18 




0.15 


0.24 


0.04 




15.4 


34.8 


40.3 



[Industrial applicability] 
[0040] 

The silicone sponge rubber Plastic solid which has the resin membrane of this invention is useful as 
the coating membrane of textiles or a nonwoven fabric, the coating membrane of glass crossing, an 
insulating sheet, a cushion, packing, a fixed form sealant, etc. The manufacturing method of the 
silicone sponge rubber Plastic solid which has the resin membrane of this invention is useful 
although the silicone sponge rubber Plastic solid which has resin membrane is manufactured with 
efficiency and sufficient productivity. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 
[0001] 

This invention relates to an addition reaction hardening type silicone sponge rubber Plastic solid 
which has resin membrane, and a manufacturing method for the same. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not Iranslated. 



PRIOR ART 



[Back^ound of the Invention] 
[0002] 

The outstanding buffer nature and vibration proof are evaluated and silicone sponge rubber is widely 
used for sporting gear, an INSHU letter, etc. Since various characteristics, such as pliability, 
elasticity, firmness, and feel nature, are provided, it may be used for the putt for ready figures which 
modeled form on the female udder the puff for makeup, and aimed at obtaining the ready figure. It 
excels in heat resistance and weatherability, and since it is lightweight, taking advantage of this 
characteristic, it is used as a surface coating material; structural fixed form sealant of part; copying 
machine rolls, such as packing, a gasket, and an 0 ring, etc. Conventionally, many constituents are 
proposed for [ this ] silicone rubber sponge formation as follows. For example, the silicone rubber 
sponge plasticity constituent which blends the pyrolysis type organic blowing agent represented by 
azobisisobutyronitrile is taught to JP,44-461,B and JP,7-247436,A. 

A coat is thermoplastics and the silicone rubber sponge plasticity constituent which blends the 
balloon which included volatile hydrocarbon like butane or isobutane is proposed by JP,5-209080,A. 
In JP,54-135865,A and JP,5-70692,A. It consists of the water or alcohol, and the platinum system 
catalyst of alkenyl-group content diorganopoiysiloxane, the ORGANO hydrogen polysiloxane, and a 
small quantity, The silicone rubber sponge plasticity constituent made to foam with the hydrogen 
gas emitted at the reaction of this ORGANO hydrogen polysiloxane and water is taught. 
The emulsion which becomes JP,7-1 22000,8 from organopoiysiloxane, an emulsifier, water, and a 
viscous agent is contained as a foaming agent, The silicone rubber sponge plasticity constituent 
made to foam using evaporation of water and expansion is taught, and to JP,2002-114860,A. 
Hydrosilylation reaction cross-linking which consists of alkenyl-group content diorganopoiysiloxane, 
an ORGANO hydrogen polysiloxane, and a platinum system catalyst. That is, it is an addition 
reaction hardening setup-of-too!ing product, and the silicone rubber sponge plasticity constituent 
containing the water-absorbent-polymer powder containing water is tau^t. 
However, the problem of being hard to become is among the sponge which has a fine cell of what 
can form a complicated-shaped three-dimensional Plastic solid from these silicone rubber sponge 
plasticity constituent, 

Then, this invention persons invented and did patent application about the method of manufacturing 
silicone rubber sponge, from the addition reaction hardening type aquosity silicone emulsion 
containing an emulsifier and water-soluble polymer (application for patent 2002-31 1470). 
[0003] 

However, the thing which has that possible the silicone sponge rubber produced from the emulsion 
for addition reaction hardening type silicone rubber sponge containing an emulsifier and water- 
soluble polymer forms a complicated-shaped three-dimensional Plastic solid, the mechanical 
strength of the acquired Plastic solid is low — moreover — the surface — a scratch — scratching 
— etc. — he has noticed that there Is a problem of being easy to be damaged by a physical impact. 



http://www4.ipdl.inpit.go.jp/cgi-biii/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 8/2/2011 



JP,2005-255968,A [PRIOR ART] 



Page 2 of 2 



It is publicly known one (refer to JP,59-37580,A) to coat the surface of silicone rubber sponge with 
room-temperature-vulcanization type silicone rubber, and to protect this surface, Coating the 
surface of an emulsifier and the addition reaction hardening type silicone rubber sponge containing 
water-soluble polymer with room-temperature-vulcanizatlon type silicone rubber Is happening to 
think easily, if it is a person skilled in the art. However, in order to coat uniformly the surface of an 
emufsifier and the addition reaction hardening type silicone rubber sponge containing water-soluble 
polymer with room-temperature-vulcanization type silicone rubber, it is necessary to melt and coat 
organic solvents, such as toluene, with room-temperature-vuicanization type silicone rubber, and is 
not desirable on safety and hygiene, even if it can coat — a scratch — scratching — etc. — it is 
insufficient for protecting from damage by a physical impact. 
[0004] 

[Patent documents 1] JP.S44-461,B 
[Patent documents 2] JP,H7-247436,A 
[Patent documents 3] JP,H5-209080,A 
[Patent documents 4] JP,S54-135865,A 
[Patent documents 5] JP,H5-70692.A 
[Patent documents 6] JP,H7-122000,B 
[Patent documents 7] JP,2002-1 14860,A 
[Patent documents 8] JP,S59-37580,A 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this tran8lati(»i. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] 
[0007] 

The silicone sponge rubber Plastic solid which has the resin membrane of this invention, the resin 
membrane of aqueous resin — excelling in a mechanicai strength, since the hardening resin coat of 
aquosity hardening resin is preferably laminated by the surface of the silicone sponge rubber Plastic 
solid — a scratch — scratching — etc. — even if it receives a physical impact, it is hard to be 
damaged, namely, rubfastness is excellent. 

According to the manufacturing method of the silicone sponge rubber Plastic solid which has the 
resin membrane of this invention, excelling in a mechanicai strength — a scratch — scratching — 
etc. — it is hard to be damaged even if it receives a physical impact. The resin membrane of 
aqueous resin and the silicone sponge rubber Plastic solid in which the hardening resin coat of 
hardenability aqueous resin is preferably laminated by the surface of the silicone sponge rubber 
Plastic solid can be manufactured simply and efficiently. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem to be solved by the invention] 
[0005] 

then — this invention persons compensate the shortage of a mechanical strength of an addition 
reaction hardening type silicone rubber sponge Plastic solid — a scratch — scratching — etc. — it 
inquired wholeheartedly that the addition reaction hardening type silicone rubber sponge Plastic 
solid protected from damage by a physical impact should be developed, and this invention was 
reached. 

the purpose of this invention compensates the shortage of a mechanical strength of an addition 
reaction hardening type silicone rubber sponge Plastic solid — a scratch — scratching — etc. 
providing the addition reaction hardening type silicone rubber sponge Plastic solid which is hard to 
damage even if it receives a physical impact. And it is in providing the manufacturing method of this 
addition reaction hardening type silicone rubber sponge Plastic solid. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document lias been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for solving problem] 
[0006] 

These purposes, "(1) A silicone sponge rubber Plastic solid which has resin membrane, wherein resin 
membrane of aqueous resin is laminated by addition reaction hardening type silicone sponge rubber 
Plastic solid surface containing an emulsifier and water-soluble polymer. 

(2) A silicone sponge rubber Plastic solid which has the resin membrane given in (1) forming from an 
addition reaction hardening type aquosity silicone emulsion in which an addition reaction hardening 
type silicone sponge rubber Plastic solid contains an emulsifier and water-soluble polymer. 

(3) A silicone sponge rubber Plastic solid which has the resin membrane given in (1) being what 
chosen from a group which aqueous resin becomes from aquosity urethane system resin, aquosity 
acrylic resin, and an aquosity fluoro-resin. 

(4) (1 ) - (3), wherein aqueous resin is hardenabiiity is a silicone sponge rubber Plastic solid of a 
description either. 

(5) A manufacturing method of a silicone sponge rubber Plastic solid which has the resin membrane 
applying aqueous resin to an addition reaction hardening type silicone sponge rubber Plastic solid 
surface containing an emulsifier and water-soluble polymer, drying this aqueous resin after an 
appropriate time, and forming resin membrane. 

(6) A manufacturing method of a silicone sponge rubber Plastic solid which has the resin membrane 
given in (5) forming from an addition reaction type aquosity silicone emulsion in which an addition 
reaction hardening type silicone sponge rubber Plastic solid contains an emulsifier and water-soluble 
polymer. 

(7) A manufacturing method of a silicone sponge rubber Plastic solid which has the resin membrane 

given in (5) being what chosen from a group which aqueous resin becomes from aqueous urethane 
resin, an aquosity acrylic resin, and an aquosity fluoro-resin. 

(8) either of (5) - (7), wherein aqueous resin is hardenabiiity — a manufacturing method of a silicone 
sponge rubber Plastic solid of a description. " — it is attained. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translati<Hi. 

1. This document has been translated by computer. So tine translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Working example] 
[0022] 

Hereafter, an working example and a comparative example of this invention are hung up. There is a 
weight section among an working example and a comparative example with a part, it is weight % 
which is with %, and viscosity shows a numerical value in 25 **. This invention is not limited by 
these working examples. 
[0023] 

Each characteristic in an working example and a comparative example was measured on condition of 
the following. 

Density of silicone sponge rubber: A silicone sponge rubber sheet was pierced to punch of a 
constant diameter, the weight and thickness of a sheet piece which were pierced were measured, 

and weight/volume (g/cm'') was computed as density. 

HAJIKI of aqueous resin: HAJIKI when a piece of a dumbbell of silicone sponge rubber was 
immersed in aqueous resin and taken out was observed visually. 

Hardness of silicone sponge rubber: According to J!S K6253, it measured using low-pressure load 
machine CL-1 50 (made by polymer meter incorporated company) for rubber hardness meters. 
Tensile strength of silicone sponge rubber: It measured according to JIS K6251. 
The wear rate of the silicone sponge rubber which has resin membrane: SUGA abrasion testing 
machine NUS-ISO-1 (made by Suga Test Instruments Co., Ltd.) was used, and it measured by the 
reciprocating-movement attrition test method. The roi! kneader which stuck the abrasive paper of 
the particle size 1 200 was rotated 30 times on the silicone sponge rubber sheet as 50g of loads. 
(Sample weight after front [ wear ] sample weight (mg)-wear (mg)) The sample weight before xlOO- 
/wear was computed as a wear rate. The sample weight before wear was found by measuring the 
weight of the specimen which consists of the roll kneader touch area (30mmX15mm) and thickness 
(about 2 mm) of a silicone sponge rubber sheet. 
[0024] 

The ingredient used by the working example and the comparative example is as follows. 
A-1:. The chain both ends of viscosity 10,000 mPa~s 17 copies of hydrophobic fumed silica of 
specific surface area ^[ of 200 m ]/g by which the surface treatment was carried out to 1 00 copies 
of dimethylpolysiloxane (0.14% of vinyl group content) blocked by the dimethylvinyt siloxy group by 
hexamethyldisilazane. Liquid liquid silicone rubber base which was mixed uniformly and prepared by 
performing heat treatment for 2 hours at 180 **; 

A-2:. The viscosity 40, Aerosil R-972 which is the fumed silica by which the surface treatment was 
carried out to 100 copies of dimethylsiloxane methylvinyl siloxane copolymers (0.14% of vinyl group 
content) by which the chain both ends of 000 mPa-s were blocked with the trimethylsiloxy group by 
dimethyldichlorosiiane. (Product made from Japanese Aerosil, Inc.) Liquid liquid silicone rubber base 
which mixed 17 copies uniformly and was prepared by performing heat treatment for 2 hours at 180 
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B: Both-ends trimethylsiloxy group blockade dimethylsiloxane methylhydrogensiloxane copolymer of 
viscosity 5 mPa-s (0.8% of silicon atom absorbed water matter content); 
C: Complex of chloroptatinic acid and divinyl tetramethyl disiloxane; 
D: All [ 3,5-dimethyl- 1-hexyne-3 ] as an addition reaction retardant; 

E-1: Solution of sodium polyacrylate which is water-soluble polymer (1% of water-soluble polymer 
content); 

E-2: Solution of the sodium salt of carboxymethyl cellulose which is water-soluble polymer (3% of 
water-soluble polymer content) 

E-3: Water made to gel by the acrylate polymer partial sodium salt bridge construction thing which 
is a water-absorbent polymer (0.3% of water-absorbent-poiymer content); 
E-4: Ion exchange water 

F-1: Polyoxyethylene dioleate (HLB value 10.4); 
F-2: Polyoxyethylene dilaurate (HLB value 6.6); 
F-3: Polyoxyethylene lauryl ether (HLB value 9.6); 

F-4: Higher alcohol system non-ion system surface-active agent Selected Special Wax SS-50 
(made by SANYO CHEMICAL INDUSTRIES LTD.) (HLB value 10.5); 

F-5: Higher alcohol system non-ion system surface-active agent Selected Special Wax SS-70 
(made by SANYO CHEMICAL INDUSTRIES LTD.) (HLB value 12.8); 

G: Aquosity polyester system urethane resin "hide run HW-SII" (it is aqueous urethane resin of a 
dissolution thru/or what is called colloidal dispersion type [ underwater ] extremely distributed in 
the shape of a particle in the urethane resin which has ionicity, i.e., the ion group whose urethane 
ionomer is the hydrophilic nature.) Presentation: 44% - 46% of urethane resin, 1 to 2% of 
triethylamine, 52 to 54% of water. pH: 7.8-8.8, ionicity: Anionic and coat characteristic: 100% modulus 
27 kgf/cm^, softening temperature of 80-90 **. Dainippon Ink & Chemicals stock meeting 
incorporated company make; 

H: Aquosity polyether poiyether system urethane resin "binder CB-556" (presentation: 35% - 45% of 
polyether polyether system urethane resin) Poiyethylene-glycol mono- (or JI) fatty-acid (8-38) 
ester (n> 100), pH;a[kalescence, ionicity:anionic, a coat Elasticity, a water resisting property, and 
solvent resistance are excellent. What diluted wood chemical industry incorporated company make 
with ion exchange water twice; 

I: Acrylic resin emulsion "VONCOAT 0C~1 19H" (39% of a nonvolatile matter, the viscosity 1000 - 
5000 mPa-s, particle electrification: an anion, coat characteristic:Tg10 **, 100% modulus 7.9MPa, 
tensile strength IBMPa, Dainippon Ink and Chemicals Inc. make); 

J: a carboxy! group content polyethylene-system-resin emulsion — " — the better — sol — " (soap 
free colloid emulsion which used ethylene acrylic acid copolymer resin as the main ingredients, and 
blended the cross linking agent and the various-physicahproperties grant agent.) Translucent sol- 
like liquid. A water-tnsoluble sex skin film with the structure of cross linkage is formed after 20% of 
solid content, 500 or less cP of viscosity, pH seven to 1 1 liquid density 1.0-1.1, the particle diameter 
of 0.07 micrometer, and moisture evaporation. The coating hardness 2H, Seishin Enterprise Make; 
K: an aquosity fluoro-resin "die ERURA textile GLS-213CR" (a presentation ~ : — 20 to 30% of 
fluorocarbon rubber, 20 to 30% of fluoro-resin, and polyoxyethylene octylpheny! ether 2.2%, 40 to 50% 
of water, pH:8-10, and curing temperature:1 20-350 **) 

Viscosity: Excel in 50- 130 mPa-s, coatnon cohesiveness, and lubricity. DAIKIN INDUSTRIES LTD. 

make 
[0025] 

[Working example 1] 

100 copies of E-1, 0.5 copy of F-1, and two copies of F-2 were added to 100 copies of A-1, the 
T.K. homomixer MARKII2.5 type (made by special opportunity-ized industrial incorporated company) 
was used, agitation mixing was carried out for 5 minutes at 5,000 rpm, and the aquosity emulsion 
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was prepared. 

next, this aquosity emulsion — the compounding ratio of Table 1 — B, C, and D — each was added, 
stirring mixing was carried out and it degassed with the vacuum pump. Next, each degassed sample 
was slushed into the 2-mm-thick sheet-shaped metallic mold, under application of pressure, apply 
for 10 minutes and it was made to harden, and the obtained silicone rubber sponge Mr. sheet was 
put into 1 50 *+ hot wind circle method oven, hot air drying was carried out over 1 hour, and 90 ** of 
sheet shaped silicone sponge rubbers were obtained. This silicone sponge rubber was pierced with 
the No. 3 dumbbell, the piece of a dumbbell was immersed in each aqueous resin G, H, and I, J, and 
K, the situation of HAJIKI was observed, and that result was shown in Table 1 , This result showed 
that the silicone sponge rubber Plastic solid by this invention did not have HAJIKI of aqueous resin, 
and resin membrane could be formed uniformly. 
[0026] 

[Working example 2] 

50 copies of E-1 , 50 copies of E-2, 0.5 copy of F-1 , and two copies of F-2 were added to 100 
copies of A-1 , and the aquosity silicone emulsion was prepared on the same conditions as the 
working example 1 . next, lilts aquosity silicone emulsion — the compounding ratio of Table 1 — 8, 
C, and D — each was added, stirring mixing was carried out and sheet shaped silicone sponge 
rubber was produced in the same procedure as the working example 1. HAJIKI was observed by the 
same method as the working example 1, and the result was shown in Table 1, 
[0027] 

[Comparative example 1] 

100 copies of E-3 and five copies of F-3 were added to 100 copies of A-1, and the aquosity silicone 
emulsion was prepared on the same conditions as the working example 1 . next, the compounding 
ratio of Table 1 — B, C, and D — each was added, stirring mixing was carried out and sheet shaped 
silicone sponge rubber was produced in the same procedure as the working example 1 . HAJIKI to 
aqueous resin was investigated by the piece of the No. 3 dumbbell of the uneven cell, and it was 
shown in Table 1 . Uniform resin membrane formation was difficult because of HAJIKI. 
[0028] 

[Comparative example 2] 

100 copies of E-3, 0.5 copy of F-1, and two copies of F-2 were added to 100 copies of A-1, and the 
emulsion was produced in the same procedure as the working example 1, next the silicone sponge 
rubber sheet was produced in the same procedure as the working example 1 . HAJIKI to aqueous 
resin was investigated by the piece of the No. 3 dumbbell, and it was shown in Table 1. Uniform resin 
membrane formation was difficult because of HAJIKI. 
[0029] 

[Comparative example 3] 

50 copies of E~3 and 1.0 copy of F-1 were added to 100 copies of A-1, and the emulsion was 
produced in the same procedure as the working example 1, next the silicone sponge rubber sheet of 
the uneven cell was produced in the same procedure as the working example 1, HAJIKI to aqueous 
resin was investigated by the piece of the No. 3 dumbbell, and it was shown in Table 1. Uniform resin 
membrane formation was difficult because of HAJIKI. 
[0030] 

[Comparative example 4] 

50 copies of E-4 and 5.0 copies of F-1 were added to 100 copies of A-1, and the emulsion was 
produced in the same procedure as the working example 1, next the silicone sponge rubber sheet 
was produced in the same procedure as the working example 1, HAJIKI to aqueous resin was 
investigated by the piece of the No. 3 dumbbell, and it was shown in Table 1 . Uniform resin 
membrane formation was difficult because of HAJIKI. 
[0031] 

[Working example 3] 
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The aquosity silicone emulsion was prepared on the same conditions as the working example 1. 
Next, with the compounding ratio of Table 2, B, C, and D were added, respectively, stirring mixing 
was carried out, and sheet shaped silicone sponge rubber was produced in the same procedure as 
the working example 1. After piercing this silicone sponge rubber with the No. 3 dumbbell and making 
it immersed in G, it put into 110** hot wind type oven for 10 minutes, it dried over 20 hours at the 
room temperature after that, and the resin membrane which has the film pressure shown in the 
uniform table 2 was made to form. The tensile strength and the wear rate of silicone sponge rubber 
which have this resin membrane were measured, and it was shown in Table 2. This result shows that 
the silicone sponge rubber which has the uniform resin membrane by this invention has high 
mechanical strength and abrasion resistance. 
[0032] 

[An working example 4] 

50 copies of E-1 , 50 copies of E-2, and 0.5 copy of F-1 were added to 100 copies of A-1, and an 
aquosity silicone emulsion was prepared on the same conditions as an working example 1. next, this 
emulsion — a compounding ratio of Table 2 — B, C, and D — each was added, stirring mixing was 
carried out and sheet shaped silicone sponge rubber was produced in the same procedure as an 
working example 1 . This silicone sponge rubber was pierced with the No. 3 dumbbell, and it was 
immersed in H, it dried by the same drying condition as an working example 3, and resin membrane 
which has the thickness shown in the uniform table 2 was made to form. Tensile strength and a 
wear rate of silicone sponge rubber which have this resin membrane were measured, and it was 
shown in Table 2. 
[0033] 

[An working example 5] 

100 copies of E-2, 2.0 copies of F-4, and 2.0 copies of F-5 were added to 100 copies of A-2, and an 
aquosity silicone emulsion was prepared on the same conditions as an working example 1. next, this 
emulsion — a compounding ratio of Table 2 — B, C, and D — each was added, stirring mixing was 
carried out and sheet shaped silicone sponge rubber was produced on the same conditions as an 
working example 1 . This silicone sponge rubber was pierced with the No. 3 dumbbell, and it was 
immersed in H, it dried by the same drying condition as an working example 3, and resin membrane 
which has the thickness shown in the uniform table 2 was made to form. Tensile strength and a 
wear rate of silicone sponge rubber which have this resin membrane were measured, and it was 
shown in Table 2. 
[0034] 

[Comparative example 5] 

The density of the sheet shaped silicone sponge rubber (it does not have a coat of aqueous resin) 
produced in working example 3, hardness, tensile strength, and a wear rate were measured, and it 
was shown in Table 3. 
[0035] 

[Comparative example 6] 

The density of the sheet-shaped silicone sponge rubber (it does not have a coat of aqueous resin) 
produced in working example 4, hardness, tensile strength, and a wear rate were measured, and it 
was shown in Table 3. 
[0036] 

[Comparative example 7] 

The density of the sheet-shaped silicone sponge rubber (it does not have a coat of aqueous resin) 
produced in working example 5, hardness, tensile strength, and a wear rate were measured, and it 
was shown in Table 3. 
[0037] 
[Table 1] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw3=http%3A%2F%2Fwww4,ipd. 8/2/2011 



JP,2005-255968,A [EXAMPLE] Page 5 of 7 













1-1* JBi a 


rtlSi1?J4 


A-1 


100 


100 


100 


100 


100 


100 


e 


0.5 


1.5 


1,5 


1.5 


1.5 


1.5 


c 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


D 


0.01 


0.01 


0.01 


0.01 


0.01 


0.01 


E-1 


100 


50 










E-2 




50 










E-3 






100 


100 


50 




E-4 












50 


F-1 


0.5 


0.5 




0.5 


1.0 


5 


F-2 


2.0 


2.0 




2.0 






F-3 






5 








G 








^y 


wy 


wy 


H 


Am 1 


Ml' 




W V 


'H V 




I 


mL 


ML 




wy 


^y 


wy 


J 




ML 


%y 


^y 


*y 


^y 


K 




mi. 




=&y 


^y 


^y 



[0038] 
[Table 2] 
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[Table 3] 
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mMKmmim7m>-v^~y:c^}]^y3 yt^^fM^tit^i^coThizk mmt -t 

■s. ( 1 ) mmmmm^^^&i-u^-yx^yi>'d-j^mm. 

{ 3 ) 7mmm^m±'yui}'ymmm. 7mTi'vmmmi5j:x/yi<^y •yMi^>A,=sc 

yx7i<y>>'zi'M,mM<. 

( 4 ) 7j<ttWj5^i^ft'[iT'S)l>>i t ( l ) - ( 3 ) cov^rtiMmco'^V 3 

( 5 ) fumtm^n^u^-^-f^i-imwrnmim'^u a~yx:iiy=j::fM,fmi¥ 

ti-mmm.^:^-fi y v :2~yx7rryyzs-AmM-¥<^mmijm. 

5 ) im<nmm&m^^-fi> yu ^'-y:^i\^yydj^mi^crMm-jTm, 

( 7 ) 7mmmf)^yi<.n'yy^ym^. ^mr^ U)pmmioxr/7my ^mmm^^^xm 

^yi^a'AmMmmm: , 

( 8 ) 7l<M§^5^^i•ft'^it••^l I. ; mmttl (5)^(7) c?)V^-f:?l;5)«i7)^ U 3 
[0007] 

^mmmmi^iy'j^~y^n^y'j^M.mm. Ti^mmmmm. m 

v<ii7Kmmmmcomim^^i^mti^yv-:i'-yx7p:yy:i-Am}iii^<DmmimM^ti 

. m L<im<tmimmcomimmiiim-^yu z3-yxn-^yydM.mm(^mM!<zm 
m^tix^-^iyu^'-y:^t^yy^'Ai^mmmui>z^ ^mmzmmt^zttiix 

[0008] 

:$i^m^zmmmmi^^^yu ::i^yx7tiyi>^-M.mMm. fumtTizmmv 

M!?)^s$^i-ci3 0 . mmmmmtmrnmimyv a-yx^r-yy^i-j^mmcomm 
immimnmmimy u n-yxtryi^^'Amimz^Kmrn^^^^umbx^^^ . 
fum 1 7m^^ u -7- ^^tr^^> f-^'iDMiiCij-fbM u 'j~yx:i<yy^'AMHm. y 
^'nv^'^, mm}^. mizmtxm'Mm^j:jfmt±^^ 

y^^'mx'h^xhxw ^co^mt7.^yi^d-Mm'M^ti^'iM.TX< . o. 2 
-0. 9. i?^L<«o. 4-0, 7Thi. i^^^h^jucomi. ^umtTimm^v 
^^^■^^tmimmmimyv ^~yx^yz^dj^fmitcomMi^mi>zj:^xmh^ 

X<l(r)X\ -ffifc*i^T'i'=5rV^*«. TiB<?)IWt^Ji:*?ttt^U v-^^^-tS^tSnSJlE 

?llkM7l<1i^y3-yx-7;l/i-3 y^lg-fh^-lir. -oi-^XMmLxmkt^Zt^zl^^ h 
i,\^M±mmLxmit^^-y-:>U7Htl^tlz2:mM^fifzi^^li. miii'O. 0 5-0 
. 2mmX-$}h. ij-h^A.. 0. 1-0. 3mm, 0. 2-0. 5 mm^^ iiU^ <^i^^ ^ 
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< miitm^ 0 . 0 1-1 0**%. TK^tt^r'j v-^ 0 . 0 1-1 5S*%-^^rL. m 
mmmm±m)^i}^(>m L<miimt: o . o 1-3**%. mnii^^j-?-^ 0 

. 01-2. 5mS:%t;^tltIi\\ 
[0009] 

±ii. ij'-^<hi (A) l^^^l,z^Jftj:<bh2m<^T}V^=^}Ummt6i^t}U:^'y^ 
V>-o^^y^ (B) ^r^^jl^^-^7j<«^:fi-1-^^;W^V;KU^ndf-9-y. (C) 

mmm. (D)?M. (E) 7j<?iS^°y^-*iJ:t^' (F) 7K*^^.^rS/&^\ (A) 1^^ 

^m^^i^'jn-yr^Afflj^tii^ <D) fLwcio (E) m^^v^~mmmiz% 

[0010] 

9\-ffyMWMtLX\t. xf-zt-S. 7°ph°;^S^^^■OT;^^;^* ; 7xx;^k, 

b'J;l'*^i:'«T'J-;l/S ; 3, 3, 3 - h 'J 7nPTnt°;H. 3 -i?PnTot°;^S 

. 2 5'a;i5ttStelS/&U OOrnPa • slJLh. 100, OOOmPa- slSfX'hl^ 
[00U3 

y (A) «ir^siCi^S-^T;ui^::^;uat=#ling:)£tTg§1i. ®{t$-ti:S4;W^5S. L 
bU/VS^i;'torU-/l^* ; 3, 3, 3 - N U 7nn7°otVl--S. 3 ^^T^tV^S 

, mmm. ^mt. mt. mmm^cr,\^itfix'h^\-^. i^mm=i-mm^zm^^ti 

=SrVW, 2 5"Cfc*ift§ttWlmPa ■ sULh. 10, OOmPa- s\?kTXhh:it 

i)mtu\ :t;^^v;^°u^^^^fy (b) ^(D'r^mwM^^mw.Tt'Mjv^'jTr^ 
•:ij^'^t:m-hmmxhiiit^^zm^^ivtj:^-^fjK mm. o. 5'-3<feuT-i)S, 

[0012] 

(C) B-kMmi±. ^;L'^V;t°U>'P=5f-9-y (B) 4't?>^-<*iS^li!i^7ic*iSTi^i>"^ 
/t-^Vd-^y-^P^^y (A) 4^o^-^miS^l^i-^Ty^•^^x;^a/^^^i^•JpHJE$riSJt-rsi!t! 

^?>r/^'^-;^;^D^^fyi:<7)M■^li■^!|^!l. ui^^Mt-^. m'J'^Mt-^tmm^tih 
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[0013] 

{ D ) ?L«i. ( A ) 1 ^^^4itc^^=5r< t 2im^-imm^'i^^7)V'r::i)Vm^t 

^itth^>^t'/ti')i^u^-^y.hh\^t. (A) l^T^t>z'y^j:<th2m<r)r}V 
y~)Vm^'^-fi>i>^)V:^yiYi^J'~yr3^^y^ (B) 'rAmW-.Tm-^ym^^-t^^^iV:^' 

y^^b'j^yhuigffiigxxr/i-, 4^U^^i^x^i^y^y|iffiSgxxx;K ^^U 
^^i^x^l/yi^ms^xxx/l^. ?r:3f i-x^l^yroeu-y^y 3-;|/J1§j|5Mxx 

u^^y (A) 1 ooa4gPtc*rtT0S L<i±o. l-^l 5**^5. J:"5ff*U<{iO 
. 5-1 attftgHT*!., 0. iSSgPctO^-'^rv^fc^^^Sri/y^-yx^/Ui/gyiifi 
^SrOiK, 1 5Sigi!^j@i.stmLTf#'?>iii.J/y3-y;^^yi'''d"A<^!f^5a!iti4Ai 

[0014] 

(E) 7j<Si14^U^-«4. 7Ktt>''J::?"yxv;i'i^3 y^|l]SSt.6llt' (D ) ?L'fk^iJ<?)M 
U'y'Atg ; ^f-/l/-fe;l/n-x. x^;^-b;Un-;?.. b Fn^;/Xf-;H2;l'n-x^(!0-te;l' 

< -c^^^xv/t/ y 3 ymm < . 5 ma.%imi ^t^ immmm^'x mnmm t 

[0015] 

( F ) Mi. ( A ) tmf { B ) ( c ) . hh\mm} ( a ) ( c 
) t-*i^t£mMKmmmm^iy^)-:i~y-dj^tmmi^iit-^^m^xh^. mnx-h 

l>„ 7Ki^ffiffl*{i, nm'rt (A) fcRJt^MB) i^Rg^XC) . |)^-A^{M^^ (A) 

-yxitiy'j^2^^mm'h<7^{z-i-j^tj:sx%mm<^zmm^K'^£^-^i)K 
y^^-ty{A) 1 ooMaspso*ftt<{i3o-3ooafisi5-ci)0, xmtb< 

5 0 - 2 0 0 aagpt'^) !> « 3 0 mM.ux d i!'-^ ^ 1 7i<ffix-7;i/i^ g ymm^ ton 

< v^; t z&i^^ , 3 0 oasg|5^^S;cl. hj^jt^ii^ y U a'-yxT]:^yiydM,com&tim 
[0016] 

ii?)mnEE«M7KttyU=J-yxs';i^i^3yt^{i. tM&tt&IISBt/^^O, Sffi^oa 
'^A, b^-AF-Mf-:J'y=5ri:'^Offli5S1tS;^^J;^^fe'*, eii±. TJl-^/^^m 
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jv-a-jvm. mm. mmm. wmi ^mi mmiiH-WMti-^tx^^w 

[0017] 

(B) ^-^SIST*^-^7]c^^*-ri,:t;^^V*°Ui^n^+(-y. (c) &^mm 

. ( D ) fumi ( E ) A<m^^ u '?-tiX y ( F ) 7Ki)'t,'=!j:twmmmimmi^ 
m.m'^7m^^i'i:^}\^A^y^'ji^xi^-ty (b) , F;f5gs<^a^^MiE <c) , nifs 

(3) fmn-o-^r jvr^iim^^-fh'j-^ii^:^' jr^') y^i^^y (a) . FjT^»c7)7Mitt 

;KU-7- (E) iO^KJ^^E. SfSMOlUtfJ (D) ^^MjlJ^S^-r-t^iSAt . Fir^l^r^ 
tHirSS^^eA^MM (c) 

=5r*5. ±mmi5'MzioV^x . T)V'r^)Vm'k^-th'J^)V:^' Jt'') yu^-^y (A) 
[0018] 

s ^^-mmn^. t fz\±m^nmm Mmx^m^^yrm^mm lx-wjetx 
mn^fihifi. m±.B.'^m,nwAm\zm^-^tihhcr)X'\i^£<. nm:%^m^cr)ts: 

mW^B^-fh. ■o\^-^X\ >It7)i/'J r?-y;2^.1^y>?:3-jA#)5!t®*^ 1 0 010-2 5 O'Ct" 
fSM-r^ i:7K;?;%*$nTx >; a-yx^fyvd-AfKJF^frj&^S^il. . U u-y;?;^^ 

t0019] 

Rjm^mmtyv ^-y^iAmmirmit^^^ ^ti^zx^x i^wmt^ ::t:b^x-^ h 

[0020] 

x\ ^mmmmtm^-'t^^dwwj^h'). 7mmm^mxmMiXhi. 7KMiti 
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immmi-^mu ^ hizitm^mi^m. mmi. mmm. iSMi mmm. 'j^-'&m 

[0021] 

xo^j:m.mjtL\\ i¥.mim<m'm\zii'yxwj:ht)K 7mm^ti}^h<^mmm<^mw- 
t^5jj.m-^i oQ/imo-Mmxhfiii.. i^')^'-yxiiyi>dj^mm^^m.m:W£o 
Ltt^ts:\\ 7Y^mmi)'h<Dmmm. tjtL<\m\mmmi±zy')-^-y:^Tr^y'y^'2^^ 

[0022] 

x-m. %}ihh(^\iM.m.%<7):ibx%^ . m&\t2 5°cx-m.{m^-f. ^fc. 

[0023] 

^mhm-^fzi^-v^<^mAtw.^im'&'Lx . mm/wm (g/cms ) ^ 

7Kft^fll«^^^i^'^V- : >'\)n-yx-!r.yi^-d2^ff>yyKiV)^^y^'mm\<timL. M^^L 

ij 3 -y:^i]r^y i^-dJ^ffM^ ■• <ilS K 6 2 5 3 tfcA^'V ^ . 3'Ai|5^|tfflffiJ±jDa 

i^^)•3~yx■^y'y':^M.<n^m^^ : J I S K6 2 5 itcLfc^^^'-jTilSL/i. 
i^lliS^^W-f l>i^U3-y:^^yvrfJUOiiffi$ : J«.:^f'!SffiMMNUS - I SO - 1 

b±T 3 0 ^5^^ , (0^M^mS ( m g ) -J^^^tmS* ( m g ) ) X 1 0 0 

/mmm\msL^£mimtix%\^Lf::, ta^. m%mmmmt. iy')^~yxr^y 

i^dl.i^-VffMit\^-MmWWi (3 0mmXl 5mm) (^2mm) 
[0024] 

mm t mmxmi uz^^r^itTt^cn tmx%h. 

ig§^^;t;>>■^^;^:JfU£^^^^fy (b'ri;i^-i-:rfiO. 14%) IQQ^h^^^^^iV 

i^iy^^yx-mmw$.'^iifzimmm2 o 0m2 /gc?)it7Kttb a-ah^-u;^ 1 7®^ 
i^-\,zm^h. iso'cx2^mm^t^'^-oxmmfifz. mm'mhi>wA^i^^)^- 

ydj>.K~x ; 

A- 2 : 0, OOOmPa-s c73ij-7-MM*S*^' f-;U vD^ S/^t'JtM^ 

%) 1 0 0^hi^^f'/t^i>'^'nn^'7yt'Slffl5ffl$iiJ'^t;t-AI^i/U;^'t'li 
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^N-f Fn^xyv-a^-y-ya^jfUv- (^^#lg^S-^7KS^**0. 8%) ; 
D : muKmi±M tlX<r)3. 5 - 'J?<t]l'- 1 -"^^i^y- 3 : 
; 

•itfc.^K (Bl^klt^^'Uv— i-^MO. 3%) : 

E-4 : ^:t>'SJi7K 

F-1 ; ;JfiJ:t=^S^X^V-yy5ri'X-h (HLBfilO. 4) ; 
F-2 : *f'J:t=^S/X^U'y>''5'>^-h (HLBfie. 6) ; 
F-3 ; ;JtiJ^^i^xf-]/y^'^U;t'X-f-;^ (HLBfi9. 6) ; 

F"4 : ;sar;^3-;^^#-^^y^M£MlJ-ry/v^'ss-5o (HLBfiio 

F- 5 : ^^r^l-awP^^N :ty^MS'l48'J^f>'/ V ^'SS~70(HLBIil2 
. 8) ; 

G : 7Ktt;K'Ux;^r;t^J^'>^^'yi}liB K^VHW-B 1 1 j ( -f :t >'14&W-t§ 

fflfig: '^^^'yflfji4 4%-'4 6%. hUx^;PTSyi-2%. 7K5 2-5 4%, pH 

: 7. 8-8. 8. -^^ytt : T^^Tfyft. : 1 0 0 %^ r^^-^A 2 7 k g f / 

cm2 , fXil:?ilS8 0-9 0°C. ::^H*-^ y^^t'^X^jt^Ks^^thS^) ; 

H : 7J<^4J^fJx-T;^;^■ux-T;^^'■>^^yffli r/s-^y:/-cB-5 56j (M 

: ^Vx.^fJ\^t°V:^~'rJm'^U^ymiB3 5%'^4 5%. *:'Jx-f vy^^U 

y ( t fzli 'J ) (8-38) X.X 7Vl- { n > 1 0 0 ) . P H : MTJ^i] U 14:. -i ^ 

ye : Tx^yffi, : w*tt. iMJtt*^wti-cv^i>. wii^xms^^a 

SI ) ^ ^ yScj^^K-r- 2 Lfzhff^: 

I : T^U^I^tUxvyl-i/gy rvONCOAT OC-119HJ {T^nWif39% 
. ^te]^10 0 0-5 0 0 0mPa ■ s. TtS : Tx^y. ^^#14: Tgl 0°C. 1 
0 0 7 . 9 M P a , Si!g:?] 1 8 M P a . ± 0*^ y^\\:^Tmm.mm ) 

J : ;!^;^.t;^v;l^K-^*iKUx^l-'y^Mx'7;Ui>'H y r A;^-V;t^j (x^pyr 

-i K4j;xv;^i>-3 y, ^mm^Mm. ^;,tfS5 0 0 c pjjiT, PH7-1 

1 . mitmi. 0-1 . 1 . nm . 07 um. mmmmm-ot^yHT^mit 

K : j:Kffi7-ySijli r^>fx;l.5x-y^XGLS-2 1 3CRj («: 7-y^rfA2 

0-3 0%, 7 7^11132 0-3 0%. 4-°U:t^^X^^y = :r^'f-;i/7xX;UX— r/l/ 

2. 2%. 7K4 0-5 0%. pH: 8-10. WflK : 1 2 0-3 5 0°C. 
?fiS:50-130mPa-s. gj^ : ^l^^^tt. MttiCffitiTi-^l., ^^^^ylSI* 

[0025] 

A-l«l OOgfit^E" 1(^10 0g|5, F-li?)0. 5gf. F ~ 2£02§K^aDiT. T. 
K. :^t5^^f-MARKI I 2. SM ( ) Sr^fflLT. 5, 0 
0 0 r p mT 5 ^KjUlM^ LT . yii^J^^lUi^ g y L;^^ , 
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[0026] 

A-lCOlOOmzE-lCOSOm. E-2C050g|5, F-ICOO. F-2<?)2i5 
[0027] 

utmrnii 

A- 1 CO 1 0 OgiU:. E " 3 CO 1 0 OgiJ. F - 3 C05^^Mx.X . 1 b laj-^ftf 

, yF%-•fe7^^7)3-^/y<;^n-T•vJ<ttffl|g(^Mtl.^^^/^^t:M^T^l^^S^U>:. 

[0028] 
[i:t»J2] 

A-l(?)l 0 0g|5(:, E-3CD1 OOgP. F-ltOO. 5gl5. F - 2(?) 2fUS:flnz.'C , ^ 
mmi tR«^¥JiT-X-7;[^^gyS-#Mt. J);t=. ^Ml^jl fcP«l^r#JiT-i/y3~y 
x^yi>a'^^- b ^imi. 3-^/y^;Wt-*tttilBt=^-r'S^^>^'=^S:ira''^tll 1 1= 

[0029] 

A-lfJDl OOgPK. E-3<05 0gg. F-lOl . OgUSraPX-X > ^fi^Jl tlB^i^^ 
MT'X-?;^;/ g y^mt. mz. mmm l |HI1t=3r#MT-^%— te;^*?)^' U 3->'X;3f 
yv-'rfAi^-hSf^Mt. 3-try<y^i^■f7^cftfflliHt>^S^^^^■=^SriI^TSl iZT^l 

[0030] 
[i:b»J4] 

A-l«01 OOgPtC. E-4i7)50g|5. P-liOS. OgP&j0X.T, 1 |BIS=5r# 

)llIt••xv;^^^y^#SL-. vXt:. ^fSMl i:FI®WiT-yU a-y;?.rKyi>-rfi.i/- 
b^{mL. 3^/yK;i'n--C*Miftc>;^-r€iA>>'dfS:iffl^T^UcS^t/>:, ^i^^co 

[0031] 

[^ffiM3] 

^Ml tlB|-^^^1^T■'7J<evU3-yxv;^>'gy&iIML/So ^20K^j:tt-^ 
^yi^-:fj:.^imifz, ^<7)iyV:i~y:^:!i^y'Jd'M.i3-^ry<fi'X'n'hm. Gi^zm 

m^^fzm. 1 io'ccomM,^t'-yyi,zioj^m?ji. ^<7)mm^T2o^mmx^ 

vn-yx^ryi;di.<r)^mmbmMmm^ixm2iZ7j'.uz. zmmt^i^. *^ 
mi>zx h-f^-Kcmm&mmi-ii^v a~yx7t?yi^-dM±m^Mm^&tmmu'i^i:^ 
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[0032] 

A-l(5010 0gPt'E-IO5 0g|f. E-2c05 0il, F-lcOO. 5MiMlX. Htfe 
[0033] 

A-2i?51 0 0i!t:E~2c?)l OOgP. F-4(?)2. Og|5, F-5i?32. OgjS^Sn^T. 
[0034] 

lllifi^j3•C•#^t^'^^-~^^«^'J:3-yX7^°y>>■:^■•i. (^m^l^O^Jitr^L^VO O 

[0035] 
[J:bM6] 

[0036] 
[0037] 
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m^m2 










A-1 


100 


100 


100 


100 


100 


100 


B 


0.5 


1.5 


1.5 


1.5 


1.5 


1.5 


C 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


D 


0.01 


0.01 


0.01 


0.01 


0.01 


0.01 


E-1 


100 


50 










E-2 




SO 










E-3 






100 


100 


50 




E-4 












50 


F-1 


0.5 


0.5 




0.5 


1.0 


5 


F-2 


2.0 


2,0 




2.0 






F-3 






5 








G 




ML 








^y 


H 


ML 


mL 


*y 


wy 


*y 


=&y 


[ 


mL 


ML 




wy 




wy 


J 




ML 




*y 


=^y 


^y 


K 








^y 


^y 


wy 



[0038] 
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im2] 





„Aa iJUL lyi V 






A— 1 


100 


100 




A— 2 






100 


B 


1.5 


1.5 


1.0 


c 


0.3 


0.3 


0.3 


D 


0.01 


0.01 


0.01 


E-1 


100 


50 




E-2 




50 


100 


F-1 


0.5 


0.5 




F-2 


2.0 






F-4 






2.0 


F-5 






2.0 


GjQliP( jim) 


50 










20 


20 


!6fiE(g/cm^) 


















0.32 


0.29 


0.12 




7.0 


3.7 


13.1 



[0039] 
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A-1 


100 


100 




A-2 






100 


B 


1.5 


1.5 


1.0 


C 


0.3 


0.3 


0.3 


D 


0.01 


0.01 


0.01 


E-1 


100 


50 




E-2 




50 


100 


F-1 


0.5 


0.5 




F-2 


2.0 






F-4 






2.0 


F-5 






2.0 




— 


— 


— 












0.61 


0.60 


0.60 


SI* 


14 


30 


18 




0.15 


0.24 


0.04 




15.4 


34.8 


40.3 



[0040] 

i^m. mT9'ox<^^-7-^ yy^m. mmi^-v. '7-n^^y. A'.v^y>/. ^^—/v- 
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4D075 DB54 DC38 EA06 EB16 EB22 EB38 

4F074 AA38 AA48 AA78 AA90 ABOO AG20 BCOl BC02 CE02 CE15 
CE16 CE17 CE50 CE56 CE64 CE87 DA02 DA08 DA09 DA20 
DA32 DA33 DA39 DA54 DA59 

4J002 AB03X AB04X AB05X BE02X BGOIX CP03W CP04W CP13W FD316 GH02 
GJ02 GKOl GK02 HA07 



